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Abstract 
 Mechanical artificial heart valves rely 
on reverse flow to close their leaflets. This 
mechanism creates much regurgitation and 
water-hammer effect that may form 
cavitations, damage blood cells, and cause 
thromboembolism. The trileaflet design 
opens fully outward to create a central flow 
like physiological valves. Vortices in the 
aortic sinuses help close the leaflets with 
minimal back flow and washing effect to 
prevent thrombosis formation. This study 
analyzes closing mechanisms of clinically 
used valves and a new trileaflet valve. 
Keywords: artificial heart valve, aortic 
root sinus, vortex flow, closing behavior 
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Fig.1. The Trileaflet model and selection 
of commercial PyC tilting-disc and 
bileaflet prosthesis heart valves. 
 
 
 
Fig. 2. Schematic diagram of the 
physiologic mock flow loop. 
 
 
(a)           (b)          (c) 
 
Fig. 3. Valve mounting orientation (a) 
monoleaflet; (b) bileaflet; (c) trileaflet. 
TRI       SJM      CM       DM      MH 
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Fig. 4. Comparison of (a) mean opening 
time, and (b) mean closing time for 
different valves. Error bars represent one 
standard deviation. I, II, III represent the 
identification number of the leaflet. 
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Fig. 5. (a) Phase average velocity field, 
(b) vorticity distribution and (c) 
velocity profile at selected cross 
sections at peak systole. 
(a)       (b)       (c) 
 
Fig. 6. (a) Phase average velocity field, 
(b) vorticity distribution and (c) 
velocity profile at selected cross 
sections at the moment just after the 
leaflet started to close. 
